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Relative Dating Exercises

Geology 12
Geologic Time

Relative Ages Exercise.

The following 9 cross sections represent hypothetical strata of the earth. Write your answers
in the space beside each section.
Questions.

1. (a) State the Law of Superposition.
(b) List the strata in order from oldest to youngest. (It is convention to always list from
oldest to youngest or to write in a column with the youngest at the top.)

2. (a) Complete the list in the column.
(b) Which event occured first?
(c) Which event occured last?
(d) State the Law of Original Horizontality.

3. (a) Complete the list.
(b) What occured at P ?
(c) What is a feature like P called?

4. (a) What occured first?
(b) What occured between the deposition of A and K ?
(c) What was the last event to have occured?

5. (a) Complete the list.
(b} How do you know where to put A in the series?
{c) What is A called?

6. (a) Complete the list.
(b) What occured at Y ?
(c) What could have occured between B and C ?
(d) When did the tilting take place compared to dyke X 7 How do you know?

7. (2) Which is the oldest?
(b) What is Z 7 What type? How do you know?
(c) What happened between X and N ?

8. (a) List in conventional order.
(b) What type of feature is E ?
(c) What would you notice along the margins of A ? Why?
(d) BONUS: Name the type of rock you would probably find between C and A.

9. (a) List the Igneous activity in order from oldest to youngest.
(b} What are two pieces of evidence for the order of dykes C and D ?

L.egend for Rock Types:
. I
Limestone - ] Conglomerate - ooaoo:
T, O‘Ju N v v
Sandstone E B Volcanic - e
Shale N Plutonic S N
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GEoLOGY 12 Name

CHAPTER 8
EXERCISE 13 DATING OF ROCKS AND GEOLOGIC EVENTS

¢ Refer to the lab manual pages 196-204.
¢ Review and make notes on the background information as necessary.
e Complete question #3 page 200 and #5 on page 202.

Figure 13.14

Figure 13.15

=i
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e Attach your answers to question #5 and submit for marks.
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Notes: Radiometric Dating
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Radiometric Dating Exercises

Geology 12

%} \\ Radiometric Dating Name:
(e Set Up:

e Use as much of the graph paper as possible (make a big graph)
¢ Label the X-axis with number of half lives (0, 1,2, ... 10)
o Label the Y-axis with number of parent atoms (1 to 1000)

Drawing the Graph:

e Begin wi -~ of radioactive parent element and 0 atoms of stable
daughter product.

» Plot points to draw the decay curve, showing the decrease in the number of parent
atoms through ten half lives.

¢ Draw in the decay curve using a SMOOTH curve

Plot points to draw the accumulation curve, showing the increase in the number of

atoms of stable daughter product through ten half lives

Draw in the accumulation curve using a SMOOTH curve

Note: the half life of the radioactive element you graphed is given as 5730 years.

AAANS

Questions based on 1nu'
. 1. How many years are equal to 5 half lives? 6}6 S:f' 5@

2. How many ;‘@y. will be left after 5 half lives?
I00DP =5 /228 Lo 2680 b 128

3. How many dabighter afoms will be accumulat

¢ ;

‘ . I
#* M\Q Aty atoms be equal to the number of daughteli atoms?

5. At what point in time (number of years for this sample) will the number of
parent atoms be equal to the number of daughter atoms? S q.%o W .

6. At what point in time (number of half lives) will the number of daughter

atoms be %&s the number of parent atoms? -
AT 0 -3
. ARD

7. How many half lives equals¥22,920 years?
2930 =~ 5330 = Uh-1.

8. What element has a half life of 5730 years?

Carloon W
9. What is the stabie\c}ay hter product o{ E\is element?
( §W \Sal(tb\/\/
10. If you have 125 atoms of parent, how many daughter atoms will be present
A 9 o
e G5l o+ 125 p = 1000 aoms o Siack

11. If you have 125 atoms of parent, how old (number of years) is the sample?

P‘XL" 3\,\,1%5%@%@ - \}!\ﬂow

b o
i
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General Questions:

12. Define half life.

13. How many half lives have passed if a rock sample has:

= 50% daughter and 50% parent? ICDP — 6DP \ \\- L
sod

= 150 séblegé@radio?ctiv 1 ---2
20— 1 % AN

* 7/8 daughter and 1/8 parent? { ‘?
Ry %3 .

14. What is the formula f(r calculating the agéofatock?

Age = (83 )(¢

15. Calculate the ages for the above samples if t};e half life is 5 million years.
7 ™ \KSNn: Smj ™ Q.,J(Sma 1[(.)”3 . SKSWW !Sﬂtj
16. True oramum 238 dating can be used to find the age of a dinosaur

bone? Swo U \iipg [dacd Mz

17. True o @ Carbon 14 can be used to find the age of a dinosaur bone?

“odd cd (5 aamme, dno’s A‘Cﬁtm(%

18. A piece of wood found in an ancient tomb has a ratig-61 1 parent to 15
daughters.

¥

I

a__‘(;

;LP
*  How many half lives have passed? l.(ol - 31"3 ;L cL . l cl
= Howoldis the wood? _\4 “ \'\-L-
G- RS}?)OW PR PV o
19. Explain in detail how to find the age of a rock using radiometric dating. )VD _R /\A
C,o * of avw:ks “ d\mi\jg\m*crs presevd

Dujv 3 o mv:j Pas
?, %Fw
20Make a

radiometric dating question and have your partner find the age.
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™ 1Ot

1.

Name:

Radiometric Dating

a. If a sample started with 100% parent and now has 75% daughter and 25% :L . 1Y
parent, how many half lives have passed? ’

b. If one half life is 7 million years, how old is the sample? 18} W“_‘]

How long has a tree been dead if there is an equal amount of carbon-14 as

nitrogen-14? 5 3 30W .

How much uranium-238 should be left on Earth compared to what was here when
Earth formed 4.5 billion years ago? M\,?

a. An igneous rock from some distant galaxy (brought here by aliens) contains 8
parents and 56 daughter atoms. How many half lives have passed? ’5 . L

b. If the parent is rubidium-87 and the daughter is strontium-87, how old is the
sample? (Ts Hus possible in our wnwetse L \4 L \93 }

a. There was an earthquake that caused a rock containing argon-40 to fracture.
Some of the argon escaped. How? OYGOn D o 3 ay

b. What effect will this have on the apparent age of the rock? Will it look

or older than it should? Explain. lodles WeeTgan dj_ﬁazju\g)

6. @ Given the following graph, how old is a sample that contains ¢.25% parent and

7.

8.

9335 % daughter?

Yo f

‘\ L\}l‘-!\;d % 4 " g O i} {'j\: s SR RS kl " A \ Sm
) o ,: 6 - < i DOSERA {;'14_3 oaddie ﬂ

i
-’:\‘ WA N

daughlin

A oot

3

) Trge w e
If a piece of paper contains 5 parent atoms and 155 daughter atoms, how old is
it? (Hint: what isotope must be being referred to in this case?
(Hi pe 8 *D - 0¥,630 Y& -

If the daughter to parent ratio is 7, how many half lives have passed? How old
would the sample be if the parent were thorium-232 and the daughter lead-208?

cgeolradd L{l\g ﬂ :

10
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WS Relative & Absolute Time
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GEOLOGY 12 Name
CHAPTER 8 WORKSHEET #2
RELATIVE TIME AND ABSOLUTE TIME

Match the descriptions on the right to the perseons on the left. Place the letter of the corresponding
description in the blank by each name. You may use some descriptions more than once.

Henri Becquerel A. calculated age of earth from number of
Lord Kelvin (vewccked - generations in the Bible
Butten's) g, proposed the Law of Faunal Succession

e

C 2
JL 3. Nicholas Steno C. calculated age of earth based on cooling rate

C 4. Georges Buffon of the earth from an initially molten state

9
Cj 5. John Joly D. proposed the principles of Superposition and
E - . Original Horizontality
6. Wiliam Smith E. discovered radioactivity of uranium

—B— 7. Archbishop Ussher F. calculated age of earth based on rates of
¥ 8 C.D.Walcott sedimentation

G. calculated age of earth based on amount of
salt in the oceans

H. calculated age of earth based on rate of
"burning" of the sun — fan

©

After two half-lives, how much radioactive parent isotope will be left in a given mineral?
A 133% B. 50% C) 25% D. 33%

10. If the ratio of daughter isotope to parent isotope is 7, how many half-lives have passed?

A. can't tell from information given one
B. seven three

11. As each half-life passes, the amount of daughter product will

A. decrease by half each time
B. increase by doubling each time
never exceed the amount of parent isotope remaining
® increase by the amount of parent isotope which has decayed

12. A mineral being used for radiometric dating contains 600 units of the daughter isotope
and 200 units of radioactive parent isctope. How many half-lives have passed?

@two C. three
B. none D. can't tell from the information given

13. A mineral contains an amount of daughter isotope equal to the amount of radioactive
isotope remaining in it. The half-life for the radioactive isotope is 250 million years. How
old is the mineral?

250 million years C. 500 million years
B. 125 million years D. just formed; no decay has occurred

14. Rubidium-87 has a half-life of 48.8 billion years. Let's assume that radioactive rubidium would be
safe to be around if there was less than 1/64 the original number of radioactive atoms left. How
many years would that take?

about 800,000 years C. about 3200 million years
a little over 290 billion years D. cannot be calculated from the information given

5 N
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16.
17.

18.

19.
20.

21.

22.

23.
24.
25.
26.

27.
28.
29.
30.

31.

32.

33.
34,
35.

Pla\cin rocks or geological events in their proper time order is known as \"d\a:’h\fe« d@fh .

In a sequence of sedimentary rock layers, the __) rock is always on the bottom.

Sedimentary rocks, which are now folded or otherwise deformed, initially were deposited as
layers of sediments.

is a type of unconformity in which sedimentary rock layers are
parallel above and below it.

An igneous dike or pluton is in age than the rocks which it cuts across.

The Law of Faunal Succession is!useful hecause it allows geologists to correlate rock layers
based on the 4 \ they contain.

In the nineteenth century, the age of the earth was thought to be considerably \NUJW
than it is today. ]

Radioactive decay affects the numbers of protons and neutrons in the Y\\.U’_LLM of
an atom.

Each (t E %)\\D\ particle consists of two protons and two neutrons. Q‘\L OG\DW\)
'E)P particles may be electrons or positrons.

Gamma rays are a form of M[jﬁﬂm_(_,_ radiation, similar to X-rays.

AM}M is us&d to measure the tiny amounts of parent and

daughter isotope’ in radiometric age dating.

Radioactive decay is a S phenomenon, "obeylng"the laws of probability.
Potassium-40 will decay to the daughter isotope J (0\ 16 b
Uranium-235 will decay to the daughter isotope | - QD/']' ("\D 1 "y )

Of the radioactive |sotopes used for age dating rocks, Elthf Q LWIAA - M’ has the longest
half-life. (L\? :D

- \F\ , which has an extremely short half-life by geologic standards, is used
primarily for age dating archeological artifacts.  { 53%0 1/\-/;3

{c -
N

If some of the daughter product has escaped from a mineral since the time that radioactive decay
started, the derived age of the mineral (or rock) will appear to be too ‘:‘OL&V\%

The era of the geologic time scale that represents "midd|e life" is the Q I

The shortest and most recent era of the time scale is the Lenoto \ -

Arrange the terms in order by age from oldest to youngest, as they are arranged in the geologic
time scale : Paleozoic, Proterozoic, Cenozoic, Mesozoic, Archean

(Cenotue Wi
Mesotor\(  «— danosals
Yaleddni (L € exposen of ke (0D, 000,005 Tua

j Y #
EAQ, t’t’,(u{‘_mxc 1 P(ECG m\o(‘\ (S VAN
A\renae Oy
< L{,500,000,60 {4
Chapter 8 WS #2
Page 2
Y
‘lf'-‘-l\
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Macaroni Quiz

(in handouts for practice)
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Name:

Radiometric Dating Quiz

Find the age, in years, of your sample. Show all your work in the space indicated.

Sample Number:

Each bag contains a sample representing a parent isotope and its stable daughter,
Parent: *Ma macaronium 28 (natural colour)

Daughter: “pa pastanium 24 (green colour)

Caution: The atoms are fragile and not edible!
The decay curve for **Ma is given below.

SHOW ALL CALCULATIONS USED TO FIND THE AGE IN A NEAT
ARRANGEMENT IN THIS SPACE.

Radiometric Age:

Bonus: Sketch the curve for the stable daughter on the graph.

100 |\

% parent \

50 N

75
age (years)

wn
(=

25

DN
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Notes: Ch 8 Continued

P9 \4 -

Chapter 8 Notes Continued

The Geologic Time Scale

The eon called the Phanerozoic takes up less than ‘2% of Earth’s history and includes the
following eras: Cenozoic - recent life, the age of the _mmuk
Mesozoic - middle life, the age of the

Paleozoic - ancient life, the age of the | ﬂgagk\:__\M‘\'Q
Eras are subdivided into gaﬁ&lﬁnd the periods of the Cenozoic into € QOC)I\J

The names of periods and epochs are for the place where rocks of that age were well
exposed and that time unit was consequently first defined.

The first divisions were done ﬁomjgmm_mgmmhen radiometri¢ dating (of
dikes, etc. that cut through the sedimentary layers) gave _ﬁu_mm_(_@j_ afa.m

Precise dates for the Phanerozoic is difficult begays 1 / ; ' ‘
- sed. rocks and fossils can’t readily be L{E so had to approach it indirectly by 7o Yt - Tl '“‘5 “‘“LC@;

determining age limits and making correlations
- radiometric dating has some uncertainty (between 1 and [Q_%)

The Precambrian includes tth_\ billion years of time before the hanerozoic. There were w@’
basically no fossils to give a basis for divisions so it was divided into two parts (Archean o
and Proterozoic) almost arbitrarily. There was widespread igneous activity and mountain
building but no single event of global impact.

See the Geological Time Scale, page 164 in text.
NG

How old is the Earth? - A better answer \ e
NoCﬁQéS have been preserved unchanged on Earth but we believe the sun, moon,
meteorites, etc. formed at the same 1\

moon sample ~.s_billion years old

meteorite sample ~ 1.5 M.l _billion years old

gives us that the earth is ~44. 35 billion years old

Oldest earth material isﬁ billion years. Oldest rocks on each continent between 3.6 and
3.9 billion years. Why none at 4.55 billion years gld?

- radiometric clocks start when rocksCm(LLd (maybe was molten for long time.)

- rock cycle has been acting since the beginning, changing most rocks at least opie

Earth’s History - Quick Summary

Universe
- Big Bang occurred ! é ‘)f billion years ago, still expanding, open/elased?
—_— ==
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Stars .

- Matter not uniformly distributed so clumps join together due to ;M\Il |j star is born
- stars burn up their fuel, create imd@( elements, supernovae (flow up), spread heavy

elements through space

- our earth and sun are made up of matter that likely was cycled through several
generations of XS -

Solar System _

- our sun is!!}\M(gaged, 5 billion years old, ‘ billion years to go

- cloud of dust and gas condensed, most mass condensed to form S\, rest into planets

- composition of planets depends on how( | S they are to sun, higher T materials nearest
sun (Fe, etc.), “gases” (solid H, He, lighter elements) farther out

Earth

- dust ball condensed; heated by collisions of particles, compression by gravity and .
radioactive elements so most of the Earth was Yy s\j Q(f < C}L\M)\\l&'&\oﬂ
- slowly cooled, heavy iron Su\G light elements Y12 making the core, mantle, crust

4 billion years ago

- as cooled, water Cgﬂwn atmosphere

- early atmosphere contained almost no mga_?& blue-green algae and formation of

limestone supplied oxygen

- many changes have occurred since 6 2 formed - continents moved, volcanoes,
mountains, erosion, . . .

Life on Earth
0.5 million yrs ago . modern, rational Homo Sapiens, _m[%u(_%l mpact in short time!

3-4 million the most pn'mitivehnm developed A ,-\c‘\'
d e r'[’ﬁke)

65 million mammals become dominant (dinosaurs

150 million warm blooded animals Eiﬁ (birds)

200 million dinosaurs and 1st mammal

400 million insects, amphibians and reptiles onto continents

400-500 million animals with backbones and land plants -

600 million marine animals with shells widespread

1 billion 1st multiceligd, soft bodied, oxygen breathing creatures, poorly

preserved, 124 fossils
4.6 billion yrsago  formation of the earth

The practical aspects of learning this is that Qﬂ%nsources come from old plants and
animals. If you know the time they lived then yot!Know where to mine.

Dating and Geologic Process Rates

Continents move ~ _’:Lcm/yr relative to magnetic poles

Uplift rates ~_|cmfyr in mountain ranges, erosion rates similar

Must be cautious about extrapolating Pm process rates into past or future!
read page 170

19
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Time Scale Exercise
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Geology 12
Geologic Time Scale Exercise Name:

Preliminary Information:

The easiest way to visualize the vast amount of time that the Earth and its past present life forms have
existed is by means of a Time Line. In this exercise, you will be constructing a time line which will
indicate some of the major events that have taken place on our planet. Adding machine tape will be
used to plot such a line.

Procedure:
1. Obtain a 2.5 meter long piece of adding machine tape. Mark the far right-hand side as PRESENT,
in red.
2. Using a scale of “Imm = 2 x 10° years (2 million)”, plot the following by measuring back in time
to the left.
a. The Phanerozoic portion of the time scale, along with all its divisions, on the top edge
of the tape.
i. Eras marked in Red
il Periods marked in Blue
iii. Epochs marked in Green
b. Arrange all of the following event s, in order, in black or pencil on the bottom edge of
the tape. Note the events in the list are not completely in order right now.
Event Time (Years ago)
Formation of the earth 4.6x10°
First known algae and fungi appear $4.0x10°
First invertebrates appear 570 x 108
First fish appear 500 x 108
First reptiles appear —.._ 300 x 10°
First amphibians appe@yj} 400 x 108
First mammals appear - 200 x 108
First man-like animal 2.5x 108
Pleistocene glaciations (most recent) 1.0x10°
Pacific Coast Orogeny (mountain building) 70x 10¢ "
Appalachian mountain building 350 x 10¢ {7
First known plants appear 3.2x10° 0y
First known animals appear 1.2x10° 5.
Oldest rocks on the planet 3.9x10° o
First dinosaurs appear 225x 108
Last dinosaurs disappear 66 x 10°
Age of Canada 1.42x10?
Your birth

3. Besureto be creative — add pictures and drawings to your timeline!
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Notes: Relative Dating with Fossils
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\ ¥

-Fossils are used to determine the age of rocks by the Principle of ELLW\O\.\ SU.CCQSS(OV\

Life forms change through time so ... “Rocks are the same {4 % © _ if they contain exactly the

same type of ﬁ)sﬁi S organism”

-This allowed geologists to relate rock bodies, or a of rock, located

in different areas of the world—called “ i g

-In jdentifying the habitat and lifestyles of €Y h,.gﬁ(‘/g organisms, we assume that the ¢
m and Ph%m laws have always operated (maybe at different )

-By observing _’Pﬂm_ processes, we can understand the QQ,Q‘\- history

and development of the earth and its inha ‘?Dants

-This theory is called___ LA\ (M(‘\'Q)(\ ANLI WAL
-“The present is the key to the past”

Relative Dating with Fossils

Definition of Fossil: -
Fossils are only found in gﬁd&\ N\EV\ kva% rock. Why?

Process of original preservation:

parts like_<ne A S S E“ and __ e e

served.

-most fossils are only partial remains of plants or animals, generally the ymmk E(AT:‘(S
of the organism that was buried 4.\ it and preserved from m% ard
may be pre

Fossilization Processes:

1. “V\O'\ CLS El\"\i.ﬂ‘ﬂ\)

en enough time, even the hard parts of fassitmay

3‘00 A leaving a cavity in the hard surrounding
sediment. '&his fossil (:@\I\% is called a
MO é, . The mold &f the interior of a shell

formed when a shell fills with WAL d\ , hardens,
and then becomes e of the surrounding shell.

-Trapped insects leave molds in_m_(hardened
UL e 560 )

2. ng‘\’ >

-If other sediment OCHJ‘F ‘&\\5 the mold and lithifies, a
matching cast is formed.
-No can be seen with this type of

fossilization .
-This i5 the most common mode oijgMibf many
e i

fossils

ee.a0va\ Teds worm boutroiS, pao | KT

1
- _,.\‘:_01
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Car\)om%cd\;@r\ A \obite
—The removal of other elements leaving the A

behind (like peat formation)
usually fossilized this way

%xm inlcalizaon

-The original hard parts have additional

mmg\ra\ materials deposited in __10"€.  spaces.

o il
-Mineralsin 30 i ;_)D'(‘ﬂ waters
replace _Q_QamLmatenals as it dissolves or decays
-With this typ¥ of fossilization you can see the m_m‘hﬂ\ﬂ

e.g. Petrified wood is S\ (.0 replacement.

ot ol o
OOV OL
Conditions necessary for the preservation of SO";’ '\— part

-Soft tissues are destroyed due to éLCﬂ-M before lithification or
uring diagenosis. Usually they ardbest preserved as __ C(i bﬂ[}
films (carbonization) on a rock

-However under unusual conditions, soft part ! Ol BL }ﬁp\f(&i may be

preserved relatively intact.

-Ex. The world famous Bﬁ%@ﬁj_gjﬁ,\_@ossil Deposit near Field, B.C. found by
Charles Walcott in 1909.

-This is what happened approximately 530 million years ago. There was no life on land

and mpst I|fe was small and lived along 20, LA

from a soft bank buned the _\\\J S% organisms in silt. The
and !,Q!ﬁ) WA f !z . Th¥ silt flattened, hardened

and became the sedimentary rock . Fossil

of the organisms were formed. Hundreds of millions of years later,

caused the shale to be thrown up as part of an 8,000 foot
It is thi unusual detailed snapshot of life as it was O m|II|on

years ago, replicas of ‘)a and ali, th es the Burgess Shale deposit so
valuable. (Note: _\ﬂg:k the actual flesh, but a _Mersmn/shape of it.)
Therefore, the required conditions necessary for the preservation of soft tissue are: _q_)
burial of (rod eplica &

U\JL organism in
Iow Dz water followed by

re m as lithification of sediment.

b2

|8

B wNe

Time, Fossils Page 29



Another unusual event: Mammoth found in y (o with flesh still intact. This is
original preservation.
(W S "

Index Fossils and the Necessary Characteristics

A fossil that is ‘ but MM_&L’{)@& useful in correlating

rocks gf the same age in different areas and is referred to as “__ r\gh 8\ " (or guide)
5% T\ . The required characteristics of index fossils are:

1. They must be to identify from other similar fossils. They must be

”n:ggt;& in some way

2. They must be found over a W d"L geographic area.

3. Thexgust have a S\\\) (\' time range so that they occur in only a

rock layers.

4. TheymustbeM_and Q!L%ﬂ to fossilize
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Development of Life through Time

The life-span of each group js shown. The species abundance of each graup is shawn by the thickness of the column.

Era Period | Invertebrates _ Vertebrates Plants

Qualeinary Pt
e

CENDZOIC Tarllary

Iy

mammals

Crataceous

MESOZOIC Jurassic

1=

{r<luding dirozaurs]
conifers

achinoids

reg

Trizasic

Parmian

e SO0
UPPER | Pannsyivanian __

crinaoics and

L

o
g
Mississippian X
e e e ol L

P (o ¥ = ﬁ n L
ALECZON =
Gl =
Deonian 5% E 8
4 o - s
Silurian E Y
| <]
LOWER Ortowlelan ; __g
PALEQZOIG————— 40} i
Cambrian | ”;% |
call O |
First multicellutar life
PRECAMBRIAN First definite fossil bacteria

3E00] | First possibie fossil bacteria

T shown in millions of years before present
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Fossil Activity (pictures)

Use the ° I\Nre(prej( \'(S Eacth H\'s‘m(j“ (TEW)
lado wnanuad  pages 4|~ 0l a@ NA-13) (s'ed)
t fill ia the odlached fossil 0 shak
fingd e P'hjlum name , sib name w‘w‘ﬂ‘;@j
lived  (wacine, lake, lard, efc) when deﬂ \med_) \
fhay ace extinct of not, whok Pﬁ\iﬁwﬁ? ar?ﬂ
Kving )tUd\Oﬁ S g Wede e in%(maﬁon_orf
the space  provided \peside each  Gaoep

Qic,hmm :
GEOLOGICAL T'IME SCALE - w‘-:t‘t "
P RS s
ERra PERIOD EpocH TIME ] /“Q}%\«"
my. .
T [ e
Quatemary P e :_?ﬁhm all::m
Pliocene . - P i
Cenozoic 7 F— 5 ~qm ;\mm':":\,.n. e
\S Teroey 1;; 37 i
DNl 5
% - au,_k.im tomplatt
144 7 W‘-‘Q‘L.('D“Jr I\’{_\:Q
Mesozoic Surassic A:.Flumu? F “‘Q
oﬂ'h. =— “fmt.-%m
‘h‘ﬂ-& Triassic 245 " 'ph'\bl-""‘s mﬂk
: 5 cool hrtsls ek
C Penasylvanian e -“Q(ﬂ'\ domiralt
Vssisinei _ i
Paleozoic Devoai :]_J;\ o
of Yo e hert
P‘i‘ M Silurian — N
e Ordovician - - “%mm
s M
{0 H, syl
Precambrian L " algat
T 56y. ® Fotned

Based on Hamblin, The Earth’s Dynamic Systems, 1982. Dates from Mosigomery,
Physical Geology. 1987

Itis recognized that there is some variation in the dates given in the litcrature.
*Approximaie age of the oldest rocks.

‘A Van
Yy
iy
LR AV
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PVl - LJULU—"" AFH(WUF\SOA

ngbam Terlobide.

v

— Seaynandee exoskeleton
~ Lrodos | loboshers, sprdacs

Ohutur = Mollusca
T qubame Cephaloped

ﬂ\glumt ~Mollysce
_Gaghopad-
CSY\MSI Sl\,.j)g)

Lhaglum : m D\\ULS Coo

_— Pekcined(® Buialues)
(clams, oysters scallops)

O‘h c'['\‘ \j‘{_l('( -l'bf'
- wxar ne p\m{“ topS

A_“_ju\m-_(%_(zgd&ﬂm

— marine. nwertdoates
—wostly Paleomic, shl)

o ‘k\ﬁd‘fhj

~ 5y mmant aad
'GV\-
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WM&Q@QC}\
— MGt et
—wosty Paleomoic, shl)
o *\EMJ
~ Sy mmanl cad
’?G.CL—OV\.

Phylum C«ﬂel Pm)e/radz\ (Cmdaﬂ\a)

-QO(&\S
—shallow seas |
~ Kesk apprared. Ordoniadn

- S’H\\ COMVAGNA

Hebophyllum, Dev. Streprelesme, M. Ovd,—M. S

Pl\jlum: Prof& TOO—
B0 AWAA CHco— ¥

— WA © M\,\wdcr
- ’\)(‘U‘.cwn\o — YAOLAD
B _ 0, (O, (calcil)
3 Sty
g — SOML GAL D il@&
| celled

Phy lum . £ chinoder matee

~5 -5\ s mmd»?,

_ sharfigh [ and dotlar,
SQo— \;.m\/\kf‘—

— W\_GXN\Q,
— (ort Lowvsh {~ P&ﬁ

— codate skelehons
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— WO COMAVE NI L sy

— codere skeletons

Uit U, G W'Hkrmw.&ﬂ.-uh.(! 34) Micnaster, Caet.—Mia {X 34} - CJM\\Q . — oLd
’ | —rost LommeN
| ' C&F\D\)\r\i&rbu__s ’\0

Clglun : Voeke bracton

— Sgir\m N

— Levser Gossls s
LiNed- on \andh
Gy oo et

zb .' s
e A~ OMDPtuam/
_ TEETH S)(\\\ e_n)(\g.\(-

PLEISTOCENE-HORSE
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u AN on
| 'Phjlmm‘- GVC&I‘D\EK\‘\‘CS: md
_oANCE |
’ ""'""‘l‘“"’”"’"l m[_m m',m - fgotjs\ e @U\Cl\ el
@ W N ‘G\D(’ Cﬁbkwig
% HW(,C{_,\\ — Omgu\uw\ - “Pr(ako
Tra C‘\mp*o Les

Drepanodus, Ord.

: — oW e \ass \‘Q‘\QCL o0
e A, 4 yerre o

— £ \vwnan, e .
dar oown
e £ B — Combrion— Tricshc
x30) Pt . Com, c(rood\ L ALK %ﬁ?\\
Lo inercontnentol
covre \a DO,

Ozarkodina, U. Ord—L. Dev.
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Fossil Samples

Fossil Samples

magnification magnification magnification

Mo : x T T chs
Tertiary (Paleocene) = = Cretaceous " Jurassic to Holocene = ‘;CV}UD%S‘QELIM

34,\

magnification E nagnificati magnification

Pennsylvanian

Plank

)(r-

m d - . I ificati QO\C.I-«DP magnification - = miagrification
\M'Sé 'Ppiﬁ i - u\m %h\)r}?npm go Devonian CC-“ Y|

magnification

Geology 12 Resource Exam A . Data Page 5

Time, Fossils Page 37



Fossil Activity (specimens)

Fossil Activity: Find a fossil in the set, of the phylum indicated, and complete each row. For some phyla, there are more than
ane specimen to choose from.

Phylum Subname(s) Period | Location | Diagram of

| . Google information
. specimen

1 Vertebrata

2 | Brachiopoda

3 | Mollusca G

E
4 | Mollusca M
5% | Mollusca C

6 | Echinodermata

7 | Plant

& | Arthropoda

9 | Cnidaria
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Practice Phyla Quiz
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